The essential oil compositon of Achillea clusiana Tausch from Bulgaria has been studied by GC and GC/MS. Fifty-four components were registered, representing 92.5% of the oil. The oil was characterized by the presence of oxygenated mono-and sesquiterpenoids. The main components were β-thujone (17.2%), 1,8-cineole (11.2%), camphor (11.1%) and α-thujone (7.8%). Farnesol (3.1%), nerolidol (2.7%) and oxygenated nerolidol derivatives (cabreuva oxides A-D, isohumbertiols A-D, bejarol and 7-hydroxy-6,7-dihydro-5,6E-dehydronerolidol) were the main sesquiterpenoids in the oil.
The essential oil obtained from A. clusiana flower heads, originating from the Rila mountains, was yellowish in color and had a characteristic odor. Fiftyfour compounds in concentrations over 0.1% were registered, representing 92.5% of the total oil components. As can be seen in Table 1 , the oil was characterized by low concentrations of monoterpene and sesquiterpene hydrocarbons (9.8 and 1.9%, respectively) and high amount of oxygenated constituents (78.9%). The oil was rich in oxygenated monoterpenoids (60.5%), among which β-thujone (17.9%), α-thujone (7.8%), 1,8-cineole (11.2%) and camphor (11.1%) predominated. In addition, α-pinene, camphene, sabinene, γ-terpinene, p-cymene, iso-3-thujanol, borneol, trans-pyranoid linalool oxide, terpineol-4, α-terpineol and bornyl acetate were detected in amounts over 1%. Farnesol (3.1%) and nerolidol (2.7%) were found as the main oxygenated sesquiterpenoids. In addition, a significant group of nerolidol derivatives -cabreuva oxides A-D (total 2.2%), isohumbertiols A-D (2.7%), bejarol (0.7%) and 7-hydroxy-6,7-dihydro-5,6E-dehydro nerolidol (2.4%) were also detected.
Camphane type compounds (for example, camphor, borneol, and bornyl acetate) and 1,8-cineole are the most commonly-occurring monoterpenoids in Achillea essential oils, while thujane-type compounds are not very unusual [8, 9] . Nevertheless, they have been found to dominate in essential oils of, for example, A. abrotanoides [9, 10] , A. serbica [11] , A. multifida [7] , A. atrata [12] , and A. lingulata [13] [14] [15] [16] .
Oxygenated nerolidol derivatives are not typical for Achillea essential oils. To the best of our knowledge, there are only two reports concerning the presence of cabrueva oxides, in A. eriophora [17] and A. sudetica [18] . Cabreuva oxides, isohumbertiols and bejarol were previously found in Tanacetum fruticulosum essential oil [19] , Santolina oblongifolia oil [20] , cabreuva oil [21] and vassoura oil [22, 23] . These compounds could be described as products of oxidative enzymatic reduction and/or oxidation of nerolidol via 5-hydroxynerolidol [20-23]. The classification of Achillea is very complicated and it is still under discussion. A. clusiana is included in sect. Anthemoideae (DC.) Heimerl.s.l., according to the recent circumscription of the genus [3, 24] . The species of this section occur in alpine regions and they are geographically well separated. A comparison of the above described results with those from the other species of sect. Anthemoideae demonstrates similarities and differences. Thus, a relatively high percentage of thujane-type compounds found in A. multifida (75.9%) [7] , A. serbica (41.1%) [11] , A. clusiana (30.7%), A. abrotanoides (16.8%) [10] and A. lingulata (5-15%) [13] [14] [15] [16] seems to be characteristic for the species of this section. On the other hand, typical Achillea essential oil components camphor, borneol and 1,8-cineole were found in A. serbica [11] and A. clusiana. Further, A. multifida did not contain borneol [7] , while A. lingulata differed by the low concentrations of camphor (less than 0.2%) and high concentrations of borneol (23-41%) [13] [14] [15] [16] . Amongst the sesquiterpenoids, nerolidol was described as a component of A. multifida (1.8%) [7] , A. lingulata (5.8%) [13] and A. clusiana (2.7%).
Further phytochemical studies will contribute to the chemotaxonomy of the species in sect. Anthemoideae. 
Experimental

Isolation of essential oil:
Air-dried flower heads (5 g) were subjected to a micro distillation-extraction in a Likens-Nickerson apparatus for 3 h using diethyl ether as solvent. After evaporation of the solvent under N 2 flow, the essential oil was dried over Na 2 SO 4 and stored at 4ºC before analysis. The sample yielded 0.57% (w/w) oil.
Gas chromatography (GC) and gas chromatographymass spectrometry (GC/MS):
GC analysis was carried out on a HP 5890 Gas Chromatograph fitted with an HP 5 MS capillary column (30 m x 0.25 mm, 0.25 µm film thickness), carrier gas nitrogen, linear velocity 25 cm/s, split ratio 1:100. The injector and detector temperature was 260ºC; column temperature was programmed from 50 to 230ºC at a rate of 4 ºC/min and then held for 10 min at 230ºC. Quantitative data were obtained from the electronic integration of the FID peak areas.
GC/MS analysis was performed on a HP 6890 Plus instrument with MS detector 5973 of the same company which was operated in EI mode (70 eV). All GC conditions and the capillary column used were as described above, but the carrier gas was helium. Retention indices (RI) of the oil components were 
